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5,362,109 
1. 

QUICK DISCONNECT FOR HIGH PRESSURE 
FLUD LNE 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates in general to coupling 

devices and specifically to a quick disconnect coupling 
device for a high pressure fluid line. 

2. Description of Related Art 
Quick disconnect couplers are advantageously used 

in any fluid distribution system for quickly disconnect 
ing one coupler from another to open a fluid line. Spe 
cial problems occur in quick disconnect couplers for 
high pressure fluid lines. The coupler must be secure 
during the existence of the high pressure fluid in the line 
and yet must be easily uncoupled when the high pres 
sure fluid is removed. U.S. Pat. No. 2,511,396 discloses 
one such type of quick action coupling. It has a socket 
member, a sleeve-like securing means and a stem men 
ber. A tapered projection on the stem member extends 
through the sleeve-like securing means and is inserted 
into the socket member. Spaced lugs on the stem mem 
ber engage openings in the sleeve-like securing means 
such that when the sleeve-like securing means is rotated 
with respect to the stem, the lugs lock the sleeve-like 
securing means to the stem. The combined unit can then 
be threadedly attached to the socket member. Clearly, if 
the sleeve-like member should rotate with respect to the 
stem member, the coupler could inadvertently be un 
coupled and, with high pressure fluid therein, could 
provide a dangerous condition. 

U.S. Pat. No. 3,361,453 also discloses a quick cou 
pling device for coupling pipes together. One pipe 
member has a collar slidably mounted thereon and has 
coarse threads on the inside diameter. The other pipe 
has a recess in the outer end thereof which when in 
serted in the collar and the collar threadedly rotated, 
latch rings, having beveled surfaces, are compressed 
and forced into the annular groove on the other pipe, 
thus locking the pipes together. This arrangement is 
complex and involves latching rings, bearing rings, 
annular grooves and recesses for locking the two pipes 
together. 

SUMMARY OF THE INVENTION 

The present invention overcomes the disadvantages 
of the prior art by providing a simple, quick disconnect 
coupling for high pressure fluid lines with simply four 
components. First and second members are threadedly 
attached to respective high pressure fluid conduits and 
are to be coupled to each other. The first member has a 
first outside diameter, a second outside diameter smaller 
than the first and forming a shoulder or flange, and a 
third outside diameter smaller than the second diameter 
that has relatively fine coupling threads thereon. An 
attaching collar slides over the second diameter of the 
first member and engages the flange or shoulder. A 
cylindrical stop ring is threadedly attached to the third 
diameter of the first member to form a second annular 
shoulder spaced from and opposing the first annular 
shoulder such that the attaching collar is free to move 
only between the first and second shoulders. The at 
tachment collar has generally coarse quick disconnect 
threads on the inside thereof. The second member has a 
forwardly extending cylindrical projection that is mat 
ingly received by a cylindrical recess in the first mem 
ber. The second member has relatively coarse threads 
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2 
on the outside circumference thereof. The attaching 
collar can then be moved towards the second member 
and by rotating the attaching collar the relatively coarse 
threads on the attaching collar engage the relatively 
coarse threads on the second member and quickly cou 
ple the first and second members together. An O-ring or 
annular seal in the cylindrical recess in the first member 
engages the forwardly extending cylindrical projection 
on the second member to provide a fluid-tight connec 
tion. An annular groove is formed in the second mem 
ber at the base of the coarse threads and a resilient 
member such as an O-ring is inserted therein. A corre 
sponding annular recess is formed in the outer end of 
the attaching collar such that when the attaching collar 
has been rotated to attach the first and second members 
together, the resilient O-ring in the second member 
engages the annular recess in the attaching collar to 
provide a frictional engagement that resists any move 
ment of the attaching collar because of vibration. 
Because the cylindrical stop ring has relatively fine 

threads thereon, for example, 15 to 20 threads per inch, 
it provides a secure shoulder or flange for retaining the 
attaching collar so that it is difficult to work loose from 
the first member. In order to sufficiently tighten the 
cylindrical stop ring, spaced orifices are formed in the 
periphery of the cylindrical stop ring and a special tool 
having corresponding projections thereon is used to 
tighten the cylindrical stop ring as it is threaded on the 
first member. 
Thus, it is a feature of the present invention to pro 

vide a quick disconnect for a high pressure coupler that 
is simple and efficient to operate. 

It is also a feature of the present invention to provide 
first and second members forming a quick disconnect 
coupler for a high fluid pressure line with the first mem 
ber having a first shoulder thereon and a cylindrical 
stop ring with an outside diameter such that it forms a 
second shoulder spaced from the first shoulder to retain 
an attaching collar on the first member. 

It is yet another feature of the present invention to 
provide a quick disconnect for a high pressure fluid line 
that utilizes an attaching collar with coarse threads and 
a resilient O-ring engaging the attaching collar in its 
fully attached position such that frictional engagement 
of the O-ring and the attaching collar resists loosening 
of the attaching collar by vibration. 

It is still another feature of the present invention to 
provide a quick disconnect for a high pressure fluid line 
that is simple and efficient to operate and yet has a 
consistent thickness for providing safety in handling the 
high pressure fluid. 
Thus, the present invention relates to a quick discon 

nect for a coupler for a high pressure fluid line compris 
ing a first hollow member having first and second 
spaced flanges forming shoulders on the outside circum 
ference, a hollow cylindrical attaching collar surround 
ing the first men, bet such that the collar can move only 
in the space between the first and second shoulders, 
relatively coarse threads on the inside of at least a por 
tion of the attaching collar, the relatively coarse threads 
being in the range of four-to-six threads per inch, a 
second member having mating relatively coarse threads 
on the outside circumference thereof for matingly en 
gaging the threads on the inside of the attaching collar, 
the coarse threads allowing quick attachment and de 
tachment of the attaching collar to the second member. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

These and other objects of the present invention will 
be more fully understood when in taken in conjunction 
with the attached detailed description of the drawings 
in which like numerals represent like elements and in 
which: 
FIG. 1 is an exploded cross-sectional view illustrating 

the four components forming the present invention; 
FIG. 2 is a cross-sectional view of the attaching co 

lar with a cylindrical stop ring therein that forms a 
shoulder or flange against which the attached collar 
abuts; 

FIG. 3 is a cross-sectional view of a first member of 
the quick disconnect with the cylindrical stop ring 
being threaded thereon to provide opposing shoulders 
between which the attaching collar is free to move; 

FIG. 4 is a cross-sectional view of the first fluid re 
ceiving member of FIG. 3 with the cylindrical stop ring 
fully threaded thereon and illustrating the first and sec 
ond shoulders between which the attaching collar is 
free to move; 

FIG. 5 is a cross-sectional view of a second fluid 
receiving member having a forwardly extending cylin 
drical projection inserted in a cylindrical recess in the 
first fluid receiving member in preparation for the at 
taching collar to be threaded thereon; 

FIG. 6 is a cross-sectional view of the entire coupler 
assembly in its completely assembled state; 
FIG. 7 is a side view of a tool for attaching the cylin 

drical stop ring to the first fluid receiving member; 
FIG. 8 is an end view of the tool in FIG. 7 as viewed 

from the right end in FIG. 7; and 
FIG. 9 is an end view of the tool in FIG. 7 as viewed 

from the other end in FIG. 7. 

DETAILED DESCRIPTION OF THE 
DRAWINGS 

An exploded cross-sectional view of the novel quick 
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disconnect 10 is illustrated in FIG.1. It comprises a first 40 
member 12 for threaded connection at 13 to a conduit 
for carrying high pressure fluid, a second member 14 for 
threaded connection at 36 to a second conduit carrying 
high pressure fluid, an attaching collar 16 having rela 
tively coarse threads for attaching the first and second 
members 12 and 14 together and a cylindrical stop ring 
18 that has relatively fine threads for threaded attach 
ment to corresponding threads 26 on the first member 
12. The first member 12 has a first portion 20 with a first 
outside diameter and a second portion 22 having a sec 
ond outside diameter that is smaller than the first diame 
ter of first portion 20, thus forming an annular shoulder 
or flange 21. A third portion 24 has a third outside 
diameter that has threads 26thereon and is smaller than 
the second outside diameter or portion 22. In addition, 
a cylindrical recess 37 is formed in the first coupling 
member 12. Recess 37 has an annular groove 39 therein 
that contains an O-ring seal 38. 
The attaching collar 16 has a shoulder 40 formed by 

an orifice 42. Orifice 42 is of sufficient diameter to slid 
ably mount the collar 16 on the second diameter of 
second portion 22 of the first fluid receiving member 12 
such that shoulder 40 contacts the annular flange or 
shoulder 21 on first member 12. Attaching collar 16 also 
has relatively coarse threads 44, such as 4-to-6 threads 
per inch and, at the outer end of the coarse threads 44, 
an annular recess 46 is formed on the inside of the collar 
16. 
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4. 
The cylindrical stop ring 18 has relatively fine 

threads 48 therein and, when the attaching collar 16 is 
slipped over the second diameter (22) of the first mem 
ber 12, the cylindrical stop ring 18 can be threadedly 
attached to the outer end or third diameter (24) having 
threads 26 thereon. 
The second member 14 has a forwardly extending 

cylindrical projection 28 which can then be inserted in 
the cylindrical recess 37 in the first member 12 to enable 
the attaching collar 16 to be threadedly engaged with 
the relatively coarse threads 30 on the second member 
14. The O-ring 38 in annular groove 39 formed in recess 
37 of first member 12 forms a fluid-tight seal with the 
forwardly extending projection 28 on the second mem 
ber 14. Thus the first and second members can be drawn 
towards each other as the attaching collar 16 engages 
the threads 30 of second men%her 14. The annular 
recess 46 in the attaching collar 16 engages the resilient 
or rubber O-ring 34 such that when the attaching collar 
16 is tight, O-ring 34 will resist loosening due to vibra 
tion because of the frictional engagement of annular 
recess 46 with the resilient O-ring 34. 
FIG. 2 illustrates the cylindrical stop ring 18 in cross 

section positioned within the attaching collar 16, also 
shown in cross section. It can be seen that the cylindri 
cal stop ring 18 engages shoulder 40 of attaching collar 
16 and cannot pass through the orifice 42 therein. Thus, 
cylindrical stop ring 18 forms a stop or flange 19 which 
shoulder 40 on attaching collar 16 cannot pass as will be 
shown in FIG. 4. 
FIG. 3 illustrates the beginning of the assembly of the 

novel quick disconnect. As can be seen in FIG. 3, the 
attaching collar 16 has been slipped on the second diam 
eter (22) of first member 12. The cylindrical stop ring 18 
can then be threaded on the relatively fine threads 26 of 
end portion 24 of the first member 12 having the third 
diameter. 
FIG. 4 illustrates in cross section the complete assem 

blage of first member 12, attaching collar 16 and cylin 
drical stop ring 18. As can be seen, with cylindrical stop 
ring 18 fully threaded on end portion 24 of first member 
12, a shoulder 19 is formed which is opposed to and 
spaced apart from shoulder 21 formed by the second 
diameter (22) of the first member 12. The two shoulders 
19 and 21 allow the attaching collar to freely move in an 
axial direction only between shoulders 19 and 21. The 
relatively fine threads on stop ring 18 hold it securely 
on first member 12. 
FIG. 5 illustrates the second member 14 having its 

forwardly extending cylindrical projection 28 inserted 
in the cylindrical recess 37 in first member 12 such that 
the O-ring 38 is in contact with the projection 28 thus 
forming a fluid-tight seal. In this position, the attaching 
collar 16 can be simply slipped to the left in FIG. 5 until 
its threads 44 engage threads 30 on second member 14. 
At that point the attaching collar 16 is rotated but be 
cause of the relatively coarse threads 30 and 44, a short 
rotation of one turn or less fully engages the attaching 
collar 16 with the second member 14. 

This condition is illustrated in FIG. 6 in which attach 
ing collar 16 has been threadedly engaged to its maxi 
mum extent with the relatively coarse threads on sec 
ond member 14. At this point, the rubber O-ring 34 is 
centered within the annular recess 46 on collar 16 thus 
causing a frictional engagement which resists any loos 
ening of the attaching collar 16 because of vibration. It 
requires a positive pressure on the attaching collar 16 to 
threadably release it. 
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Because of the relatively fine threads on the cylindri 
cal stop ring 18 and the relatively fine threads 26 on the 
outside of end portion 24 of the third diameter or por 
tion of first member 12, many turns of the cylindrical 
stop ring 18 are required to completely threadedly at 
tach it to the first member 12. A special tool is needed to 
attach the stop ring 18 to the first member 12. Thus, 
cylindrical stop ring 18 has a plurality of orifices 50 
about the periphery thereof for receiving a like plurality 
of corresponding extensions on a special tool such as 
shown in FIGS. 7, 8 and 9 such that the cylindrical stop 
ring 18 can be tightly threaded on the external threads 
26 on the end portion 24 having the third outside diame 
ter of the first member 12. 
As can be seen in FIG. 7, the tool 52 that is used to 

turn the cylindrical stop ring 18 when it is in the posi 
tions illustrated in FIGS. 3 and 4 includes a base portion 
54 having a plurality of spaced cylindrical projections 
60 thereon, a handle 56 and a connecting portion 58. As 
can be seen in FIG. 8, which is the bottom view of the 
tool in FIG. 7 as viewed from the right side, six cylin 
drical extensions 60 are included to fit into a like num 
ber of corresponding cylindrical orifices 50 in the cylin 
drical stop ring 18. FIG. 9 is a side view from the left 
end of the tool in FIG. 7 and illustrates the rectangular 
shaped handle 56 which can be grasped by the user after 
the projections 60 have been inserted in the orifices 50 
of the cylindrical stop ring 18 and the handle 56 is ro 
tated to thread the stop ring 18 on the threads 26 of the 
first member 12. 

Because the attaching collar 16 is held in place by 
cylindrical stop ring 18 having relatively fine threads 
48, the attaching collar is held securely in place while 
allowing it to have axial movement only between shoul 
der 21 on first member 12 and shoulder 19 formed by 
cylindrical stop ring 18. 
An input high pressure conduit is threadedly con 

nected at 13 to first member 12 and a second high pres 
sure conduit is threadedly connected with threads 36 to 
the second member 14. Because the coupler carries high 
pressure fluid up to 20,000 psi and greater, it is impor 
tant that thickness of the coupler be maintained to avoid 
any weak spots. Because the cylindrical stop ring 18 is 
threaded on the end portion 24 of the first member 12 
having the least thickness, the thickness of the material 
in the area of the first diameter 20 where the coupling to 
the fluid line is made can be increased. There is no 
retaining ring required as in the prior art. The retaining 
rings do not always hold satisfactorily in high pressure 
coupling systems. Further, the thickness of the coupler 
is maintained throughout the coupler since, at the cen 
ter portion, the forwardly extending projection 28 of 
second member 14, the end portion 24 of the first mem 
ber 12 and the cylindrical stop ring 18 all combine to 
form a large thickness at the weakest point. Thus, the 
novel coupler is simple to manufacture and to operate 
with only four components to assemble. Further, the 
first and second elements 12 and 14 can be quickly at 
tached and detached because of the relatively coarse 
threads used on the attaching collar 16 and the second 
member 14. 
Thus, there has been disclosed a novel quick discon 

nect for a high pressure coupler that has first and second 
members that mate with each other in fluid transfer 
relationship. They are attached to each other with rela 
tively coarse threads so that the units can be quickly 
attached and detached from each other. First and sec 
ond spaced flanges form shoulders that contain an at 
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6 
taching collar and allow it to move axially only between 
the first and second shoulders. A resilient O-ring en 
gages the attaching collar to provide a frictional force 
that resists loosening of the attaching collar by vibra 
tion. 
While the invention has been described in connection 

with a preferred embodiment, it is not intended to limit 
the scope of the invention to the particular form set 
forth, but, on the contrary, it is intended to cover such 
alternatives, modifications, and equivalents as may be 
included within the spirit and scope of the invention as 
defined by the appended claims. 

I claim: 
1. A quick disconnect for a high pressure coupler 

comprising: 
a first member having a first inside diameter for car 

rying high pressure fluid and having a first outside 
diameter; 

a second member mating with the first member in 
fluid transfer relationship and having relatively 
coarse threads on the external circumference 
thereof; 

a first shoulder formed on the first member by a sec 
ond smaller outside diameter; 

an attaching collar mounted on the second outside 
diameter and having an inside diameter such that 
axial movement of the collar in one direction is 
limited by the first shoulder on the first member, 
the collar having relatively coarse threads on the 
inside thereof formating with the relatively coarse 
threads on the second member so as to enable the 
attaching collar to be quickly attached to and de 
tached from the second member; 

a third outside diameter on the first member smaller 
than the second diameter and having relatively fine 
coupling threads thereon; 
cylindrical stop ring threadedly attached to the 
relatively fine coupling threads of the third outside 
diameter of the first member to form a second 
shoulder such that the attaching collar is free to 
move axially only between the second shoulder on 
the stop ring and the first shoulder on the first 
member; and 

a forwardly extending cylindrical projection on the 
second member for mating with a cylindrical re 
cess in the first member such when the forwardly 
extending projection of the second member is in 
serted in the cylindrical recess of the first member, 
the attaching collar may be moved axially to 
threadedly engage the second member for attach 
ment of the first and second members. 

2. A quick disconnect for a high pressure coupler 
comprising: 

a first generally cylindrical fluid receiving coupling 
member having first, second and third outside di 
ameters thereon, the second diameter forming a 
first annular shoulder with the first diameter; 

a cylindrical recess formed in one end of the first 
coupling member; 

an attachment collar slidably mounted on the second 
outside diameter of the first coupler and engaging 
the first annular shoulder formed by the second 
diameter, the attaching collar having relatively 
coarse quick disconnect threads on the inside 
thereof; 

relatively fine threads formed on the third outside 
diameter of the first coupler; 
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a cylindrical stop ring threadedly attached to the an annular groove at the base of the quick disconnect 
third outside diameter of the first coupler and hav- threads on the outside of the second coupling mem 
ing an annular flange that forms a second annular ber; 
shoulder spaced from and opposing the first annu- a resilient O-ring in the annular groove; and 
lar shoulder such that the attaching collar is free to 5 amating annular recess in front of the quick discon 
move axially only between the first and second nect threads on the inside of the attaching collar 
shoulders; and such that when the attaching collar's relatively 

arse threads are in complete engagement with a second generally cylindrical coupling member hav- coarse plete. 
ing a hollow extension for partial insertion in the the mating threads on the outside of the second 
first coupler cylindrical recess and having rela." coupling member, the O-ring is received by the 

p y g attaching collar recess to hold the attaching collar tively coarse quick disconnect threads on the out - in frictional engagement with the second coupling 
side thereof for mating threaded engagement with member to resist loosening of the attaching collar 
the quick disconnect threads on the attachment by vibration. 
collar to hold the first and second coupling mem. 15 5. A quick disconnect as in claim 2 further including: 
bers securely attached to each other in a quick a plurality of spaced orifices extending axially in the 
disconnect relationship. periphery of the annular flange of the stop ring for 

3. A quick disconnect as in claim 2 further including receiving a like plurality of corresponding exten 
an annular seal in the cylindrical recess of the first cou- sions on a tool such that the flange can be tightly 
pler for forming a fluid-tight coupling between the first 20 threaded on the relatively fine external threads on 
and second couplers. the third outside diameter of the first coupler. 

4. A quick disconnect as in claim 3 further including: k k :k sk 
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